The government of Bangladesh is increasingly paying attention to the safe collection and disposal of fecal sludge from pit latrines in rural areas. In this paper, we report on current sludge disposal practices from single-pit latrines, by conducting a survey of 1,091 households with pit latrines in a rural subdistrict of Bangladesh. Almost all households were using their pits, and 90% reported that hiring pit emptiers to empty the pit for reuse was the dominant pit management practice. However, 90% of households also reported that the sludge from these pits would be disposed of in the vicinity of their homes, by digging wide and shallow troughs in the soil to absorb the sludge. These results indicate an urgent need to design an organized service that safely transports fecal sludge away for treatment. The National Committee for Fecal Sludge Management, constituted by the government of Bangladesh, is using these results to design policy for sludge management.
INTRODUCTION
to draft frameworks for sludge management in rural (and urban) areas of Bangladesh, which is envisaged as a first step towards a service that collects and transports sludge from pits for treatment, followed by sludge reuse. This is an important, and timely, development, because any kind of service (either organized or ad hoc) that collects sludge from pits and transports it for treatment does not currently exist in rural Bangladesh.
In this paper, we examine how rural households in Bhaluka subdistrict in Bangladesh currently deal with sludge when their single-pit latrines fill up. The subdistrict is envisioned by the NCFSM as the scale at which services would be designed.
The findings in this paper provide empirical evidence for the need of a service that manages sludge in a safe matter.
These results also provide the building blocks for understanding the financial aspects of sludge management, namely, the total costs of transporting sludge, and the private-willingnessto-pay for fecal sludge transportation. Both these components have been studied by the authors, but are beyond the scope of this paper. Combined with results from a trial of treating fecal sludge for reuse, the findings of this paper, and those pertaining to the financial aspects, are being used by the NCFSM to identify feasible management options for fecal sludge which are financially sustainable and technically feasible in rural areas. Due to the sampling rule used, the probability of selection for a household situated in a village with fewer BRAC households is higher than that for a household belonging to a village with more BRAC households. Sampling weights are used to address these different probabilities of selection, calculated as the inverse of the product of two probabilities: the probability of a village being selected, and the probability of a household within a village being selected.
Finally, all results are reported after accounting for clustering at the village level. The use of sampling weights and clustering of standard errors improves the ability of the sample to make predictions about the population. 
RESULTS

Summary statistics
The average household size in our sample was 4.56 (Table 1 ). In 50% of households, the highest level of education was secondary school (Class 6-10); while in 34% of the cases primary education was the highest education level, indicating a literate sample. Separately, respondents were asked to rank (on a scale of 1-10) how safe for public health, manual and mechanized practices of emptying would be. The average rank for the manual emptying was 6.4, but for a mechanized process the average rank was 9.5. This indicates that respondents have Multivariate regressions are used to adjust households' reports on actions taken (or intended actions) with the set of household demographic characteristics specified in Table 1 . These regressions improve the precision of estimates, which are more informative than simply reporting raw statistics. All regressions were run using sampling weights, and by clustering standard errors at the village level.
Almost all households with a single-pit latrine are using it At the time of our study, 99% of households had, and were using a pit latrine. Fifty-five of the 1,091 households reported that the BRAC-provided pit had been faultily constructed. Of these, 44 households had rebuilt a new pit latrine, and 11 had decided to return to open defecation.
The households that built a second pit latrine did so because the first latrine has not been constructed in a proper manner, leading to either clogging to the latrine, or leakage of fecal materials. Those that had returned to open defecation did so because their old pit latrine had also been constructed in a faulty manner, but this subsample did not build a second latrine, mostly due to financial reasons.
Of the 1,080 households with latrines, most latrines were four years old, which reflects the time period during which these latrines were installed under the BRAC program. However, a few latrines were older (Figure 2 ). On average, latrine owners reported one to two non-household members also using their latrines, indicating that sanitation services may also extend to those who do not own latrines.
Households empty their pits, rather than abandoning old pits, and digging new ones
One-fifth of households (216) had emptied their pits at least once, while the remainder had yet to do so. Examining the intended behaviors of 864 households that were yet to empty their pits revealed that 91% intended to empty them when they filled up, while approximately 6% considered installing a new pit latrine when the current one filled.
Overall, 88% of our sample households preferred emptying their pits, rather than abandoning them and installing new ones.
Households hire emptiers to empty their pit, rather than empty themselves
Overall, 90% of the entire sample reported hiring emptiers as the dominant pit-emptying practice. For the 20% of households who had emptied their pits, 88% had hired pit-emptiers to do the job, paying on average BDT 322 (∼USD 4) for their services (Table 2 ). For the households
that were yet to empty their pits, 92% planned to hire an emptier when their pits filled (Table 2) .
When pits are emptied, fecal sludge is dumped near the household, and not transported
For the entire sample, 90% of households reported that sludge would be disposed of near the premises of their homes. For the 20% of the sample who had emptied their pits, 93% reported disposing of the sludge near their premises, usually digging a wide but shallow trough in the ground and allowing the soil to absorb the water, before covering the trough (Table 2, Figure 3 ). For the 80% of the sample yet to empty their pits, 91% reported that sludge would be disposed of onsite (Table 2) . 
CONCLUSIONS
The current methods for sludge disposal motivate the need for a service that not only empties pits safely (see Balasubramanya et al. a for details), but also transports sludge for treatment.
The NCFSM envisages the subdistrict as the scale at which solutions would be implemented. This is an important consideration; locating a treatment site at the subdistrict headquarters would provide economies of scale for the fixed costs of treatment (the equipment and land needed for treating sludge). The costs of transporting sludge to the treatment site are likely to be high and need to be better understood.
Results from the household study indicate that pit latrine owners currently hire pit emptiers, making payments for emptying. With 92% of households in Bhaluka having access to a latrine, the potential to build a vibrant and safe pit emptying and sludge disposal business seems to be quite high. An organized service that empties pits and transports sludge for treatment could capture these payments being made currently for financing part of the transportation costs, at the very least. This would help reduce the burden of the public sector (Al-hmound & Edwards ).
It is likely that households may be willing to pay more to move sludge offsite than what they currently pay for onsite disposal if they perceive the service to provide better benefits than current practices. In summary, the current practice of widespread on-plot disposal of fecal sludge poses a significant risk to public health and to the environment. There are significant opportunities to achieve public benefits from better management of fecal sludge (Bartram & Cairncross ) . Crucially, the scale and nature of the problem suggest that an organized intervention, requiring both public and private action will likely be needed to promote and support a sludge management service, which will be essential in the coming years.
In order to maintain progress in reducing the health risks associated with poor sanitation, and for Bangladesh to maintain progress towards achieving its Millennium Development Goals with respect to sanitation, the rapid increase in access to single-pit latrines needs to be associated with improved fecal waste management systems that periodically extract sludge, and transport it away from the community for safe treatment, followed by either reuse or disposal (Kennedy-Walker et al. ). This is attempted for Bhaluka Upazila in Balasubramanya et al. (b 
